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SUMMARY AND CONCLUSIONS
Differential Lung Ventilation is a special technique to ventilate separately
the individual lungs via a double lumen endobronchial tube. In this way tidal
volume delivery can be controlled and a higher positive end-expiratory pres-
sure can be applied selectively to one of the lungs (SPEEP). This technique has
to be considered particularly in patients with hypoxaemia due to severe asym-
metric pulmonary pathology. This is because, in this situation, contrary to bi-
lateral pathology, conventional mechanical venti lation (CMV) and additional
measures l ike (non-selective) PEEP and positioning of the patient often failed
to improve crit ical arterial hypoxaemia.
Inspired by a few case reports in the literature a pilot study on the effect of
DLV and SPEEP was started in ten patients suffering from various kinds of
asymmetrical pulmonary pathology, in whom hypoxaemia was resistant to
CMV and PEEP. The results showed that the PaOzlFtOzratio, being a general
indicator of pulmonary function, improved significantly following the installa-
tion of DLV and SPEEP. Moreover it appeared that adequate criteria for the
evaluation of the function of the lungs separately throughout the treatment
were scarce and not clinically applicable. Such criteria would be invaluable du-
ring the treatment and particularly for determining the moment that DLV and
SPEEP could be stopped and CMV recommenced.
The subject of this thesis therefore comprises a prospective study in a further
series of patients with an asymmetric pulmonary contusion, in which hypoxae-
mia was resistant to CMV and PEEP. The study was focussed especially on:
1. The effect of DLV +SPEEP on PaO2/FiO2 ratio.
2. The evaluation of methods to follow individual lungfunction throughout
the treatment.
3. The assessment of further facets of Intensive Care treatment, in particular
the effect of a novel antibiotic regimen (SDD), on mortality and morbidity.
The studies were restricted to polytraumatised patients because of the high
incidence of asymmetric pulmonary contusion in that group and because the
severity of their injuries can be classified by an internationally accepted
trauma scoring system (ISS). Moreover a great part of the surgical and inten-
sive care treatment in these patients followed a protocol agreed upon in our cli-
nic.
In chapter II a review of the literature showed that pulmonary contusion al-
most always leads to hyoxaemia and is often accompanied by other injuries
like cranio-cerebral injury, fractures, and shock. Moreover the treatment is of-
ten complicated by infections, Adult Respiratory Distress Syndrome and Mul-
tiple Organ Failure. Therefore the mortality given in the literature is very
high.
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As to the treatment of the hypoxaemia it is explained why in asymmetrical
pulmonary pathology, CMV and PEEP may not lead to an improvement of the
arterial oxygenation and even may lead to a further deterioration. With this
conventional kind of venti lation the lesser injured lung, having the most favou-
rable mechanical properties, becomes preferentially venti lated. However,
due to the application of PEEP, the vascular resistance in this preferentially
ventilated lung wil l increase so much that the perfusion decreases and is shifted
to the injured lung which is the least venti lated. This sequence of events leads
to a continuation or even further deterioration of the ventilation/perfusion
(V/Q mismatch and the hypoxaemia belonging to it.
Further aspects of V/Qmismatch are discussed in Chapter III. With refe-
rence to the effects of V/Qmismatch in asymmetric pulmonary pathology, it is
reported that by the use of DLV and SPEEP the settings of the ventilators can
be arranged in accordance with the mechanical properties of the individual
lungs, thereby preventing a decrease of perfusion in the lesser involved lung
and promoting alveolar venti lation in regions of the predominantly involved
lung that were previously not venti lated. The result being an improvement of
the V/Qratio. The use of the double lumen tube in DLV also enables seperate
measurements of lungfunctions l ike mechanics and perfusion. This chapter
discusses further aspects of general management of these patients, with em-
phasis on infusion therapy with fresh frozen plasma (FFP) zrnd cryoprecipitate,
the use of corticosteroids and a specific antibiotic regimen, selective deconta-
mination of the digestive tract (SDD).
Our own study on the effect of SDD in 19 patients treated with DLV is re-
ported in chapter IV. The results show that SDD combined with a short period
of a systemically given antibiotic prevented the colonisation and infection of
the respiratory tract in all patients in the study. Only one patient died and this
was not related to infection. This differs very favourably from the mortality re-
ported for DLV treatment in the l iterature (4'7%), of which 66% was due to in-
fections.
In the next three chapters several methods of analysing individual lung func-
tion have been studied in comparison with the clinically used parametersof
chest radiograph and blood gas analyses. In chapter V it is shown that in fifteen
polytrauma patients suffering from hypoxaemia due to an asymmetrical lung
contusion, the transition from CMV and PEEP to DLV and SPEEP resulted
in a significant improvement of the PaO2/Fi02 ratio.
Measurement of the individual lung mechanics could only start after DLV
was instituted. When the results of these measurements at the start of DLV
were compared with those obtained at the moment that the ventilator settings
were equal again and it was decided on clinical grounds to return to CMV, the
init ial asymmetry in the Time constants had become normal. It was also con-
cluded that, in case of unavailabil ity of such advanced measuring equipment.
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DLV should be used to assess asymmetry, its course and treatment. This ena-
bles the optimal application of t itrated therapy.
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